HEN STUDYING the possible associ-W ation between a characteristic and a disease, it is common practice to compare a group of hospital patients suffering from the disease with a control group in the same hospital suffering from other diseases. The objective is to find the proportion of each group possessing the characteristic in question. The control group is usually limited to diseases that can reasonably be assumed to have no relationship with the characteristic. When the characteristic occurs significantly more often in the hospital group with the disease in question, it is concluded that the characteristic is associated with the disease.
The current conclusion that cigarette smoking is associated with lung cancer rests largely on this type of evidence from hospital data.
Berkson (1) has discussed the hazards in using such hospital data to reach general conclusions. White (2) has more recently discussed a wide range of sampling problems in medical research, including those involved in hospital samples. While these authors have correctly indicated the need for caution when drawing conclusions from hospital samples, there may exist at present an oversuspiciousness regarding all conclusions based primarily on hospital data. The study of hospital groups is usually the most convenieint and ofteni the only way to obtain information pertinent to the problem under consideration. This paper indicates some of the circumstances under which valid conclusions can be drawn fromii hiospital data.
If the Characteristic Is a Disease
Berkson illustrated the problem witlh a hypothletical exaample dealing with the possible role of cholecystic disease as a causative or aggravating agenit in diabetes. Hospital diabetes cases were compared with hospital cases withi refractive errors (the control group), regarding the proportion with active cholecystic. disease. He showed that an apparent association be.tween diabetes and active clholecystic disease could be found when no such association existed in the population as a w-hole, because of the ordinary compounding of the independent probabilities that individuals with each of the three diseases would come to a hospital. Spurious correlations would be especially likely if the probability of a diabetes case coming to a hospital differed considerably from the probability of a refractive error case coming to a hospital. However, the risk of spurious correlations was great in this problem primarily because the characteristic under study, cholecystic disease, was itself an active disease with a fairly high probability of bringing those who have it to a hospital. I it to a hospital. The possible association between the characteristic, smoking, and lung cancer or between the clharacteristic, physician, and heart disease are examples.
In the lung cancer problem, we want to know if the prevalence rate of lung cancer is significantly hiigher among smokers than among nonsnmokers of comparable age and residence. Owing to the difficulties of following healthy smokers and nonsmokers until enough get lung cancer to permit a conclusion to be drawn, the problenm is first approaclhed by asking what proportion of lung cancer cases smoke in comparison to the rest of the population of comparable age. Cornfield (3) has shown that if the proportion of smokers among lung cancer cases is higher than among the rest of the population, it follows that the lung cancer prevalence rate among smokers is higher than among nonsmokers.
Because influence the chance of a person beinig in a hospital, then hospital data will show the same relationship between lung cancer and smoking that exists in the population, as Berkson and Wlhite have both pointed out. Table 2 illustrates this situation, under the assumptions that 50 percent of the lung cancer population is hospitalized at a given time and that 0.5 percent of both the smoking and nonsmoking population with no lung cancer is hospitalized at a given time for a set of diseases obviously unrelated to smoking and tlhus suitable for a control grouip. In table 2, the relationship between lung cancer and smoking in a hospital group is the same as in the population of table 1, namely, there is no correlation. The important point is tlhat our assumption that smoking per se does not change the probability of hospitalization is most probably correct. In Berkson's illustration, cholecystic disease itself was likely to bring a person to a hospital. He assumed that even if diabetes were unrelated etiologically to cholecystic disease a person who had both cholecystic disease and diabetes would have a greater chance of hospitalization than one who had diabetes alone and similarly for a person with both cholecystic disease and refractive errors. This assumption, which resulted in the possibility of spurious associations in hospital data, is untested and may or may not be true. However, the probability of hospitalization for a smoker with lung cancer is based on the nature of his disease and not on his habits of life. Thus, he should have the same chance of hospitalization as a nonsmoker, of comparable age and econoinic status, with the same kind of lung cancer. Similarly, a smoker with a control disease has the same chance of coming to the hospital as a nonsmoker with the same disease.
Smoking may be etiological in various diseases. However, whether it is etiological for a certain disease or not, smoking adds nothing to the probability of hospitalization for a person with such a disease, and it certainly doesn't cause a person without disease to come to a hospital. Smoking thus belongs in the category of characteristics which have no probability by themselves of hospitalizing a person. Thus hospital data will not show any spurious correlations involving smoking, where none actually exist. Similarly, it would appear that any other characteristic which is not itself a disease condition, such as occupation, diet, physical activity, and habits of life can be studied for etiological significance in particular diseases, using hospital data, without the risk of spurious correlations of the type illustrated by Berkson. This is the type of characteristic under study in a large part of chronic disease research.
If Characteristic Is Related to Control
If we mistakenly include in the control group of diseases in the hospital sample a disease which has an unsuspected etiological relationship to the characteristic under study, we will tend to decrease the chance of demonstrating a positive correlation between the characteristic and the disease we are studying, when such an association actually exists. This is illustrated in tables 3 and 4. Table 3 represents a population with a true association between smoking hardly be expected to provide specific protection against any of the important diseases in that group. Therefore, the finding of repeated significant associations between smoking and lung cancer in hospital studies indicates a true association in the population, regardless of the conmposition of the control groups used in the hospital studies. When studying the possible etiological relationship between some other characteristic and some other disease, by the use of hospital samples, one should be sure that the characteristic is not suspected of being a protective agent against any of the diseases included in the control. If it is, a spurious association between the characteristic and the disease under study might appear in the hospital sample.
